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la a me 10 r uyeiii" trom The vat. These indi- 
cations refer both to uusulplumated and 
sulphonatcd products, specific mention 
being made ni" tin* i-oppr. nickel and iron 
complexes. Iu reality, invmlphunated 
20 topper and nickel plithalocyaiiines have 
no vat ting properties. $ul pi nutation pro- 
ducts thereof mv iMjiahk* of heiii" vat ted 
but du not dye the fibre from 1 he vat to 
any material extent. L T usuJphonntod as 
well as sulphunated i rem phi halncvnuiue<. 
are capable of use as vat dyes, also "exhibit 
some affinitv lo the fibre, bui yield unsatis- 
factory shades. 

If has new been found that cobalt 
phi lia locya nines tire far superior to all 
oilier p lit ha locya nines as fui as vaiting 
properties are eiineenied. Contrary to (be 
ummbsliutted copper and nickel coiu- 
plcxes the uusubst ituled cobalt phfhalo- 

3o ;yauine is eapable of use u s a vat dye and, 
••a dyeing from the vat. yields essentially 
ehnror .shades than the iron complex. The 
properly or catling and yielding clear 
yr.l (able dyeing on Jextiles from : hi- vn* 

■ ?n is not rest rifled to the unsubst it tiled cobalt 
phibaloeyaiiist*-. Arrordiug lo flu- present 
: 11 •••■!:< ion. 1 In- nin»v.- proper: t.*< 10 a larger 
exieiil are met wiiUiho>e .mh.Mii utiou pio- 
■liu-tM of eul».ili pl.»halo<yaiiine the hvdro- 

•50 jdiili.- prop.-i;y ,.f Chilli has 'been 
increased by sub*til.ulimi Vtn- arrom- 
pji-hiiig l iii-- •,!,;. Mil.<iiiu-uts of 
differenr kinds may he used, for instance, 
sulphouie acid groups, sulphunnmide 

olt group* (I he nitrogen of whii h niav be 
[Price 2/8] 



sulphophthalic acid, 4-methoxypthalic 65 
acid. 4-mtro phthalie acid, or other hydro- 
pliiiic: substituted u-dicarboxyiio acids or 
the functional derivatives thereof. As a 
matter of fact, besides such substituents 
us increase the hydrophilie property, the 70 
cobalt phtlmloeyaujnes may also contain 
sunstituent.s which exert the coutrarv 
eiiect, provided however, that there are 
sufficient liydrophilic substituents in 
order to accomplish at least a higher 76 
liydrophilic character than in the case of 
unsubstituted cobalt, phthalocyanine. All 
these substitution products have generally, 
better yattiu- properties than the unsub- 
stituted cobalt phthalocyauine itself This 80 
J* true with the reservation that the 
number of liydrophilic groups must not 
be so high as to render the products easilv 
soluble in water as otherwise the affinity 
lor the fibre of the vatted product will be 85 
impaired. 

The jnesent invention also comprises 
the application of cobalt phthalocyanines 
with increased liydr,,philie properties in 
admixture with the uusubstituted cobalt 90 
puUialucyuuiuc m with eobalt phthalo- 
eyauilies eoulailiiiig oHiw subsTifllent < 
f t has been found that even small uumujiN 
01 hydroplulir eobalt ]duhalocyanines 
will do to couviri isirgcr amouuts of mm- 5-, 
hyuraphihe eobalt phthalocyanines with 
poor vnlliu- prop-titiv^ iut„ u ^ate in 
they fxhihii ,-xeeJb-r.t vsiflin«r ,„,,. 
perues. Such mixtures mn\- be ubFained 
in a simple manner, for instance, by start- «U(J 
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-Classes 2(4), D(1T: 2); and 15(2), B2(A2 : E). 
PROVISIONAL SPECIFICATION 



Improvements in and relating to Vat Dyestuffs 



V.'e, Faujuuvfabrxkex Bayer, aGennau 
Company, of 22c, Lreverkusen-Bayerwerk, 
Germany, do kereby declare the nature 
of this invention to be as follows : — 
6 The present invention relates to the use 
of certain phthalocyanines as vat dye- 
stuffs. 

The phthalocyanines which are dis- 
tinguished by clear shades and excellent 

10 fastness properties have been used for 
pigmenting, as substantive dyestuffs and 
a s dyestuffs for lake-making. In British 
Specification No. 322,169 some indications 
are given of phthalocyanines being suit- 

15 able for dyeing from the vat. These indi- 
cations refer both to unsulphonated and 
sulphonated products, specific mention 
being made of the copper, nickel and iron 
complexes. In reality, unsulphonated 

20 copper and nickel phthalocyanines have 
no vatting properties. Sulplionation pro- 
ducts thereof are capable of being vatted 
but do not dye the fibre from the vat to 
any material extent. Unsulphonated as 

25 well as sulphonated iron phthalocyanines 
are capable of use as vat dyes, also exhibit 
some affinity to the fibre, but yield unsatis- 
factory shades. 

It has now been found that cobalt 

30 phthalocyanines are far superior to all 
other plithalocyanines as far as vatting 
properties are concerned. Contrary to the 
unsubstituted copper and nickel com- 
plexes the unsubstituted cobalt phthalo- 

35 ay a nine is capable of use as a vat dye and, 
on dyeing from the vat, yields essentially 
c learer shades than the iron complex. The 
property of vatting and yielding clear 
valuable dyeing* on textiles from the vat 

■*0 is not restricted to the unsubstituted cobalt 
phthalocyanine. According to the present 
invention, the above properties to a larger 
extent are met with those substitution pro- 
ducts of cobalt phthalocyanine the hydro- 

45 philic property of which has been 
increased by substitution. For accom- 
plishing this effect, substituents of 
different kinds may be used, for instance, 
sulphonic acid groups, sulphonamide 

50 groups (the nitrogen of which may be 

[Price 2/8] 



mono- or di substituted hy aikylaryl- or 
aralkyl radicals), sulphinic acid groups, 
carboxylic acid groups, carboxylic amide 
groups, cyano croups, hydroxy groups, . 
alkoxy groups, mercapto groups, alkyl- 66 .. 
mercapto groups, nitro groups, amino 
groups, or acyl amino groups. These 
groups may be introduced into the cobalt 
phthalocyanine as usual, i.e. either sub- 
sequently to complex formation or in the 60 
course of preparing the. complex by start- 
ing from phthalic acids, phthalonitrilesor 
other phthalocyanine starting materials 
containing such substituents, e.g. 4- 
sulphophthalic acid, 4-methoxypthalic 65 
acid. 4-nitro phthalic acid, or other hydro- 
philic substituted o-dicarboxylic acids or 
the functional derivatives thereof. As a 
matter of fact, besides such substituents 
as increase tlie hydrophilic property, the 70. 
cobalt phthalocyanines may also contain 
substituents which exert the contrary- 
effect, provided however, that there are 
sufficient hydrophilic substituents in 
order to accomplish at least a higher 76 
hydrophilic character than in the case of 
unsubstituted cobalt, phthalocyanine. All 
these substitution products have generally 
better vatting properties than the unsub- 
stituted cobalt phthalocyanine itself. This 80 
is true with the reservation that the 
number of hydrophilic groups must not 
be so high as to render the products easily 
soluble in water as otherwise the affinity 
for the fibre of the vatted product will be 86 
impaired. 

The present invention also comprises 
the application of cobalt phthalocyanines 
with increased hydrophilic properties in 
admixture with the unsubstituted cobalt 90 
phthalocyanine or with cobalt phthalo- 
cyanines containing other substituents. 
It has been found that even small amounts 
of hydrophilic cobalt phthalocyanines 
will do to convert larger amounts of non- 9"> 
hydrophilic cobalt phthalocyanines with 
poor vatting properties into a state in 
which they exhibit excellent vatting pro- 
perties. Such mixtures may be obtained 
in a simple manner, for instance, by start- »U0 
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ing the cobalt plitkalocyanine synthesis 
from a preponderant amount of phthalic 
acid an admixture with a small amount 
of hydrophilic substituted phthalic acids 
7" n °xif P. 0S3 il>ility of preparing such 
dyestun- mixtures consists in subsequently 
introducing small amounts of hydrophilic 
substituents into the phthalocyanine mole- 
in a 6 ' e g ' tj su IP^°nation. 

Amonff the various combinations of 
cobalt phthalocyanines with hydrophilic 
groups and such without hydrophilic 
groups as described in the foregoing para- 
Jfi oW) mixtures of the unsubslituted 
cobalt phthalocyanine with low sul- 
phonated cobalt phthalocyanines are of 
the greatest importance. In the prepara- 
tion of such cobalt phthalocyanine sul- 
phonic acids care must be taken that, as 
J ar as possible, only monosulphonic acids 
will be obtained. Such mixtures may be 
prepared either by cautiously sulphonat- 
ing cobalt phthalocyanine or by starting 
tJie phthalocyanine synthesis from a mix- 
40 ture of smaller amounts of sulphophthalic 
acid with larger amounts of phthalic acid. 
Mixtures thus obtained may be blended 
with unsulphonated cobalt phthalocyanine 
qft ?° ?. 9 to exhiFiit the desired degree of solu- 
30 bility. The best results are obtained from 
combinations of sulphonated cobalt 
phthalocyanine and unsulphonated cobalt 
phthalocyanine in which the cobalt 
phthalocyanine sulphonic acids are pre- 
do sent in an amount of 15—40% bv weight 
(calculated as monosulphonic acid). 

In these mixtures, sulphonic acid 
groups can be replaced with a similar 
eitect by alkylammo groups. 
40 Cobalt phthalocyanine and the various 
jiydrophilic substitution products men- 
tioned above as well as the combinations 
described in the foregoing will dye cellu- 
lose fibres according to the methods 
4u usually applied to vat dyestuffs. In 
general, the best affinity is reached when 

f?i in ? from tlle 3l0t vat - Man .v cobalt 
phthalocyanines are capable of being 
vatted even in a weakly aUkaline medium, 
OU ior instance, in the presence of 
ammonia and, therefore, may also be 
used for dyeing animal fibres from the 
vat. 

- The following examples illustrate the 
6o invention without being restricted thereto, 
the parts and percentages beimr bv 
weight. " ° 

Examples A — C describe various dyeing 
processes whereas Examples 1—22 refer to 
GU the preparation of various dyestufis to be 
used for such dyeing processes. 



100 parts of a cobalt phthalocyanine i5 
paste (corresponding to 1 part of the 100°' 
dyestul?) are added to 650 parts of water 
and 9.5 parts of concentrated caustic soda 
solution (38° Be) of 50° C. 44 parts of 
sodium hydrosulphite solution (1:10 dis- 70 
solved in water) are caused to react with 
the above mixture for 15 minutes at 50° C 
208 parts of Glauber's salt solution (1 -10 
dissolved m water; are then added and 50 
parts of cotton are dyed in the usual 75 
manner at 50° C, for one hour. Ifter 
lifting the cotton i s squeezed off and hun<* 
in the air for 10 minutes; it is rinsed in 
cold water the dyeing is treated with 
dilute sulphuric acid (3.7 parts per 1000 60 
parts of water) and it is rinsed once more 

Z ll W l^i' £Hr dyei ?,? is then ™ s **d 
*nni? 011 Wlth Marseilles soap (2 parts 
per 1000 parts of water), rinsed and dried. 
JJuIi, blue to green, olive-green or grey S5 
shades are obtained. 

Example B. 

3b Be, 20 parts of a paste of a cobalt 
phthalocyanine 1:100 (corresponding to 90 
0.2 part) and 8.8 parts of a sodium hydro- 
sulphite solution (1 part dissolved per 10 
parts of water) are added to 170 Darts of 
water of 60* C After 15 minute. Impart! 
of cocton are dyed therein in the usual 95 
manner and, after hanging in the air, it is 
aftertreated as described in Example A. 
11ns process can be modified by increasin- 
gly quantity of caustic soda solution bv 
b. .lo parts and by adding 42 parts of 10U 

SfcatS S ° IUti0D (i ^ P " 10 

m EXAMPLE C. 

Describes the nrocess of a vat dyeing 
on wool : — 

°-?,P a ff . of a cobalt phthalocyanine 
capable of being, easily vatted (for instance 
the dyestun- obtained according to 
Example 22) is vatted by means of 1.8 

»J.7o part of sodium hydrosulphite in 120 
parts of water at about 75° C. The vat 
is then filled up to 500 parts by adding 
water. 10 parts of wool are dyed in this 
liquor in the usual manner at 51—52° C 115 
for 1 hour. After lifting and wringing 
out the wool is hung in the air for 20 
mmutes, rinSed urith water and treated 
with dilute acetic .acid f o.o partsof glacial 
acetic acid per 1000 parts of water), "rinsed 120 
and dried. Dyeings of o 0 od fastness pro- 
perties are obtained. 



_ Example A. 
Describes the vat dyeing with cobalt 
phthalocyanine vat dyestuffs on cotton : — 



ExAilPLE 1. 
Describes the preparation of a mixture 
capable of bem<r easily vatted of a cobalt 125 
phthalocyanine sulphonic acid with cobalt 
phthalocyanine: — 
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with good vatting properties from cobalt 
pnthalocyanine and phosgene: — 

10 parts of cobalt phthalocyanine are 
added at 120—130* C. to 100 parts of a 
5 mixture of aluminium chloride and sodium 
chloride (7 Phosgene is introduced 
at 150 — 155° C. As soon as a sample of 
the mix is capable of being readily vatted 
but not yet soluble in dilute caustic soda 

10 solution or only slightly soluble, the 
reaction is stopped and the dyestuif is 
isolated as usual. The dyestuff may either 
be used directly for vat dyeing or, 
after drying and pasting from sulphuric 

15 acid, in the presence of the same amount 
of cobalt phthalocyanine. In the latter 
case, somewhat redder and fuller shades 
are obtained. 

Example 7. 
20 A mixture of: — 

5.55 parts of phthalic acid anhydride 
0.53 of trimellitic acid 

1.87 of cobalt sulphate (83%) 

1.177 of ammonium chloride 
2*3 14-5^ ,, of urea, and 

0.17 part of ammonium molybdate 
is gradually added to 16.8 parts of nitro- 
benzene of 180* C. The melt is further 
heated at 180° C. for 6 hours while stir- 
30 ring. The dyestuff is recovered and puri- 
fied as described in Example 2. The dye- 
stuff thus obtained dyes cotton from an 
olive-coloured vat full, clear, blue shades 
of good fastness to water and excellent 
35 fastness to light. 

Example 8. 
Describes the preparation of a dyestuff 
with good vatting properties from cobalt 
phthalocyanine and phthalic anhydride. 
40 A mixture of : — 

1 part of cobalt phthalocyanine 

2 of anhydrous aluminium 

chloride, and 
10 ,, of phthalic anhydride 
45 is heated up to 210 B C. for about 45 
minutes until the reaction product 
exhibits good vatting properties. 

The working up of the mixture can be 
performed either in an acid or in an alka- 
50 line medium. The dyestuff dyes cotton 
from the vat full, greenish-blue shades. 

Example 9. 
A mixture of : — 

8.5 parts of 4-bromophthalic anhy- 
55 dride 

3.05 of phthalimide - 4 - sulpho- 

methylamide 
2.35 of cobalt sulphate (83%) 

1.25 ,, of ammonium chloride 
CO 12.00 „ of urea, and 

0.2 part of ammonium molybdate 
is gradually added while stirring to 22 
parts of trichlorobenzene of 180° C. and 



the melt is further heated at 180° C. for 
about 6 hours. 155 

On proceding as described in Example 2 
a cobalt phthalocyanine is obtained which 
after pasting dves cotton from an olive- 
coloured vat full, greenish, shades. 

Example 10. ?u 

On proceeding according- to Example 3 . 
replacing, however, 2.26 parts of phthalil 
mide-4-sulphamide by a n equivalent 
amount of 4-nitrophthalic acid there is 
obtained a dyestuff which dyes cotton from 76 
the vat full, greenish-blue shades of good 
fastness to water and very good fastness to 
light. 

Example 11. 
A mixture of : — g|j 
16.9 parts of 4-nitrophthalic acid 
3.1_ „ of cobalt sulphate (83%) 
2.35 ,, of ammonium chloride 
29.0 of urea, and 

0.35 part of ammonium molybdate 85 
is gradually added while stirring to 42.5 
parts of trichlorobenzene at 180° O. and 
the melt is further heated at 180° 6. for 
6 — 7 hours. 

On proceeding* as described in Example 90 
2 there is obtained 4.4\4 u .4 131 -tetranitro- 
eobalt phthalocyanine in a good yield 
which dyes cotton from a yellow-coloured 
vat very full-olive-green shades, the nitro 
groups being converted thereby into amino 95 
groups. The dyeings which are distin- 
guished by very good fastness to light can 
be diazotized on the fibre and can be 
reacted in the usual way with coupling 
components, very full, olive-green to dark 10(1 
green dyeings of very good fastness to 
light and excellent fastness to water bein«v 
obtained thereby. 

Example 12. 
A mixture of : — ^ 
6.00 parts of 4-acetylamino-phthalic 
acid 

1.26 „ of cobalt sulphate (83%) 
0.78 of ammonium chloride 

9.8 of urea, and 

0.11 part of pmmonium molybdate 
is gradually added while stirrino- to 21 6 
parts of nitrobenzene at 180° C.^and the 
melt is further heated while stirring at 
180° C. for 6 hours. On proceding as 115 
described in Example 2 a cobalt phthalo- 
cyanine is obtained which, after pasting 
dyes cotton from an olive-green coloured 
vat bluish-green shades of excellent fast- 
ness to light. 120 
Example 13. 
A mixture of ; — 
7.36 parts of 4-inethoxynhthalic acid 
1.87 ,, of cobalt sulphate (8a%) 
1.17 ,, of ammonium chloride 10= 
0.17 part of ammonium molybdate 
and 

14.5 parts of urea 
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1.6 parts of cobalt phthalocyanine are 
gradually added while stirring- into 20 
parts of 10% fuming sulphuric arid al 
room, temperature. The green solution 
5 thus obtained is heated for about 4 hours 
at 35 — 38° C. until a sample which has 
been washed neutral with water begins to 
dissolve on heating with pyridine water. 
This degree of sulphonation is reached 
10 when about 2.7 — 2.9% of sulphur have 
entered the molecule of the cobalt phthalo- 
cyanine. When this point is reachpd sul- 
phonation is stopped and the solution is 
diluted below 40° C. with 36 parts of 

IB sulphuric acid of 66° Be. When the solu- 
tion shows only a small amount of free 
80 3 , 2.4 parts of cobalt phthalocyanine 
are added below 25° C. and, as soon as dis- 
solution is completed, the whole is stirred 

20 into about 400 parts of ice water. The 
precipitated dyestuff is filtered off and 
washed with hot water. The product dyes 
cotton from an olive coloured vat full, 
clear grenish-blue shades which are dis- 

25 tinguished by excellent fastness to light. 
A vat dyestufir of equal dyeing proper- 
ties is obtained by heating 20 parts *-i 
cobalt phthalocyanine in 150 parts of 10% 
fuming sulphuric acid at 45—48° C. for 

30 2 — 3 hours until a sample which has been 
washed neutral with water can easily be 
vatted with sodium hydrosulphite and 
dilute caustic soda solution. If this is not 
the case, further IO7- 20 parts of 20% 

35 fuming sulphuric ucid have to be added. 
The dyestufr* is precipitated by stirring the 
solution into ice water and washing the 
precipitate wilh hot water. 

Example 2. 
40 Describes the preparation of a cobalt 
phthalocyanine with good vatting pro- 
perties from phthalic acid anhydride and 
sodium 4-sulphophathalate. 
A mixture of: — 
45 10.36 parts of phthalic acid anhydride 
2.86 of sodium 4-sulphophtha- 

late 

3.74 „ of cobalt sulphate (83%) 
2.34 of ammonium chloride 

50 29.00 „ of urea and 

0.34 of ammonium molybdate 

is gradually added to 24 parts of nitro- 
benzene at 180° C. and the melt is further 
heated at 180° C. for about 6 hours. About 
66 60 parts of volume of methanol art.- 
stirred into the melt white hot. The d ve- 
st uff thus obtained is filterd off by suction 
and washed with methanol. By boiling 
with dilute hydrochloric acid, filtering off 
60 by suction and washing with water the 
impurities are removed from the dyestufi?. 
After dryinpr about 19. R parts of a cobalt 
phthalocyanine are obtained which, after 
rediasolving from sulphuric acid mono- 



hydrate, dyes cotton from an olive coloured 65 
vat full, clear, blue shades of excellent 
fastness to light. 

Example 3. 
A mixture of : — 
4 44 parts of phthalic acid anhydride TO 
2.26 „ of phthalimide-4-sulphn- 
mide 

1.55 of cobalt sulphate (83%; 

1.18 of ammonium chloride 

14.5 of urea and 76 

0.18 part of ammonium molybdate 
is "ra dually added to 21.2 parts of tri- 
ehforobenzene and the melt is further 
heated at 180° C. for 5 — 6 hours. On pro- 
ceeding as described in Example 2 a cobalt 80 
phthalocyanine with .irood vatting proper- 
ties is obtained which dyes cotton full, 
very clear, blue shades of excellent fast- 
ness to light. The colour of the vat i.< 
olive. 85 
Example 4. 
A mixture of: — 

11.1 parts of phthalic acid anhydride 
6.1 of phthalimide - 4 - sulpho- 

methylamide 90 

4.7 of cobalt sulphate (83%; 
2.5 of ammonium chloride 

24.0 of urea, and 

0.4 part of ammonium molybdate 
is gradually added to 44 part* of trichloro- 95 
benzene of 180° C. and the melt is further 
heated at 1S0° C. for about 6 hours. On 
proceding as described in Example 2 a 
cobalt phthalocyanine is obtained which 
after pasting from a mixture of sulphuric 100 
acid monohydrate and chlorosulphonic 
acid (5:1), dyes cotton from a yellow- 
olive coloured vat full, blue shades of good 
fastness to water and excellent fastness to 
liffkt, 105 
Example 5 

A mixture of : — 
8.88 parts of phthalic acid anhydride 

5.08 ,. of phthalic acid-4-sulpho- 

dimethylamide 110 
3.74 of cobalt sulphate (S3%) 

2.34 of ammonium chloride 

29.00 „ of urea, and 
0.34 part of ammonium molybdate 
is gradually added to 24 parts of nitro- 115 
benzene of 180° C. and the melt is further 
heated at 180° O. for about 6 hours. 

On proceeding as described in Example 
2 a cobalt phthalocyanine is obtained 
which, after pasting* from a mixture of 120 
sulphuric acid monohydrate and chloro- 
sulphonic acid (5 : 1), 'dyes cotton from a 
yellow-olive coloured vat full, greenish- 
blue shades of excellent fastness to light 
and good fastness to water. 125 

Example 6. 
Describes the preparation of a dyestuff 
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5 



is gradually added while stirring" to 22 
parts of triclilorobenzene at 180° C. 
Thereupon, the dyestuff is recovered and 
purified as described in Example 2. 
5 4.4\4 n .4 lu -tetramethoxy cobalt phtha- 
locyanine thus obtained dyes cotton from 
a yellow-olive coloured vat full, clear 
turquoise blue shades of excellent f astneBS 
to light and very good fastness to water. 

10 m Example 14. 

Describes the preparation of a dyestuff 
with good vatting properties from cobalt 
phtiialocyanine and sulphur chloride. 
Starting at 60* C, 4 parts of cobalt 

15 phthalocyanine are added to a mixt ure of 
12 parts of anhydrous aluminium chloride 
and 24 parts oi sujpuur euloride tile tern, 
perature being raised thereby to 60° C. 
The temperature is kept at 60° C. until a 

>0 sample treated with sodium hydrosulphite 
and dilute caustic soda solution yields a 
clear, olive-brown vat, this stage being 
achieved after about 3 hours. The green- 
ish-blue, vat dyestuff can be separated, 

26 for instance, by introducing the reaction 
mixture into dilute hydrochloric acid. 
The dyestuff is filtered off by suction and 
washed with water. 

For further purification the paste of the 

30 crude dyestuff is extracted with sodium 
sulphide solution, a small amount of a 
greenish-blue dyestuff being dissolved 
thereby besides sulphur. The insoluble 
blue dyestuff is filtered off, washed with 

36 water and dried, and can be used directly 
for dyeing from the vat. 

Example 15. 
A mixture of: — 

13.32 parts of phthalic anhydride 
40 6.33 ,, of 4-nitrophthalic acid 

5.6 ,, of cobalt sulphate (83%) 
3.51 of ammonium chloride 

43.5 of urea, and 

0.51 part of ammonium molybdate 
46 is added while stirring to 52.5 parts of 
nitrobenzene at 180° C. and the whole is 
turtber heated while stirring at 180° O. 
for 5 — 6 hours. On x^roceeding as described 
in Example 2, 4^mononitro cobalt phtha- 
60 locyanine is obtained which, in the usual 
way, is converted on reduction with 
sodium sulphide into 4-monoamino cobalt 
phthalocyanine and, at last, into 4-mono- 
mercapto cobalt phthalocyanine by diazo- 
66 tizmg and treating the diazonium com- 
pound with potassium thiocyanate and 
saponifying. 4 - monomer cap to cobalt 
phthalocyanine dyes cotton from a yellow- 
olive coloured vat full, green to blue 
60 shades of excellent fastness to light. 
Example 16. 
On proceeding according to Example 15 
starting, however, from 8.88 parts of 



phthalic anhydride and 12.66 parts of 4- 
nitrophthalic acid, 4. 4 1 -dimercapto cobalt 66 
phthalocyanine is obtained which dyes 
cotton from the vat full, blue to green 
shades. 

Example 17. 
On proceeding according to Example 15 70 
starting, however, from 4.44 parts of 
ptithalic anhydride and 18.99 parts of 4- 
nitrophthalic acid, 4.4 l .4 ll -trimercapto 
cobalt phthalocyanine is obtained which 
dj'cs cotton from a yellow-olive coloured 75 
vat bright, full, bluish-green shades of 
excellent fastness to light. 

Example 18. 
Uju i>roceeding according- to Example 15 
leaving out, however, phtualic annydride 80 
and using 25.32 parts of 4-nitropiithaiic 
acid, 4.4\4 ll .4 ni -tetranitrocobalt piithalo- 
cyanine is obtained. 4.4 1 .4 ll .4 11A -tetra- 
niercaptocobait rphthalocyanine obtain- 
able therefrom dyes cotton from an olive 85 
coloured vat greyish-green shades which, 
on atter-treating with biciiromate in 
acetic acid, turn fully grey t the fastness 
to water being- very good. 

Example 19. 90 
A mixture of : — 
4.84 parts of diphenyl-3.4-dicarboxylic 
acid 

4.80 „ of phthalimide-4-sulpho- 

methylamide 95 

1.84 „ of cobalt sulphate (83%) 

0.98 part of ammonium chloride 

9.44 parts of urea, and 

0.16 part of ammonium molybdate 
is introduced while stirring into 17.6 parts 100 
of trichloro benzene at 180* C. and the 
dyestuff is recovered and purified as 
described in Example 2. The cobalt dye- 
stuff thus obtained dyes, after pasting 
from ethyl sulphuric acid, cotton from a 105 
yellow-olive coloured vat full, greenish- 
blue shades. 

Example 20. 
A mixture of : — 
3.68 parts of 4-methoxyphthalic acid 110 
4.84 „ of diphenyi - 3.4 - dicar- 

boxyiic acid 
1.87 ,, of cobalt sulphate (83%) 
1.17 ,, of ammonium chloride 
14.5 „ of urea, and 115 
0.17 parf of ammonium molybdate 
is introduced while stirring into 22 parts 
of trichlorobenzene at 180° C. and the 
melt is further heated while stirring at 
180° C. for 5 — 6 hours. On proceeding as \20 
described in Example 2 a cooalt phthalo- 
cyanine is obtained which, after pasting 
from ethyl sulphuric acid, dyes cotton 
from a yellow-olive coloured vat clear, 
full, greenish-blue shades of good fastness 125 
to water and excellent fastness to light. 



ExAilFI/E 21. 

A mixture of : — 
4'J.O parts of benzophenone 
4.53 of antnraquinone^-car- 

o bonyl - 4 1 - amino -3.4-di- 

cyanodiphenyl (prepared 
from 4 1 - amino - 3.4 - di- 
cyanodiphenyl and anthra- 
. n qjimone-2-carboxylic acid 

1" chloride) 

. Y'fo " ° f pkthalodinitrile, and 
1.62 „ of dehydrated cobalt 
chloride 

_ is heated after adding a small amount of 
lo pyridine at 240—245° C. for about 3—4 
«n Ur oA«> co ° lin £ down to about 

80—90 C. the melt is diluted with 84 
parts of methanol and the separated dye- 
oa - tuft " off by suction. By wash- 

20 ing- wl th methanol, boiling, with dilute 
uyarochlonc acid and boiling with o-di- 
chiorobenzene the dyestufi is obtained in 
a pure state. The dyestuff dyes cotton 
trom a yellow-brown coloured vat clear 
25 blue-green shades of good fastness to 
water. 

Exaaipm; 22. 
Describes the preparation of a dyestuff 
especially suitable for wool vat dyein°\ 
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A mixture of : — 
22 parts of urea 
IS of condensation product or 

4-amiuophthalimide and 
the chloride of trimethyJ- 
uinino acetic chloride 35 
2.8 ,, of cobalt sulphate (&3%i 
1.8^ of ammonium chloride' 

0.25 part of ammonium mohhdaic 
and 

2.2 parts of benzumide 40 
is introduced at 180° C. into a stirrin°- 
vessel and the melt is stirred at 180—185^ 
C. for 2—3 liours. The melt being still 
in a warm condition is diluted with 440 
parts of water, acidified with hydrochloric 45 
acid and the dyestuff thus obtained is 
salted out by adding- 1060 parts of 
common salt solution. The dyestuff can 
be purified by dissolving once more in 
dilute hydrochloric acid and salting- out :ju 
with common salt and is soluble in dilute 
mineral acids with a bluish-green colour. 

Dated this 12th. day of November, 1948 
CARPMAELS & HANSFORD, 
Agents for Applicants, 
24, Southampton Buildings, 
London, W.C.2 



COMPLETE SPECIFICATION 
Improvements in and relating to the use of Vat Dyestuff s 



We, F ARBENFAiiR iken Bayer, a German 
Company, of 22c, Leverkusen-Uayerwerk, 

do Uermany, do hereby declare the nature 
of this invention and in what manner the 
f ame j S ^ e P formed, to be particu- 
larly described and ascertained in and by 
the following statement: — 

60 The present, invention relates to the use 
of certain phthalocyanines as vat dve- 
stuffs, * 

The phthalocyanines which are distiu- 
_ guished by clear shades and excellent fast- 
65 ness properties liave been used for pig- 
menting', as substantive dyestuffs and as 
dyestuffs for lake-making In British 
Specification No. 322,169 some indications 
are given of phthalocyanines being* suit- 
70 able for dyeing from the vat. These 
indications refer both to unsulphonated 
and sulplionated' products, specific men- 
tion being- made of the copper nickel and 
iron complexes. In reality, unsulpho- 
1 a nated copper and nickel phthalocyanines 
have no vatting properties. Sulphonation 
products thereof are capable of being 
vatted but do not dye the fibre from the 
vat to any material extent. Unsulphonated 
80 as well as sulphonated iron phthalo- 
cyanines are capable of use as vat dyes, 
also exhibit some affinity to the fibre/but 
yield unsatisfactory shades. 

It has now been found * that cobalt 



phthalocyanines are lar superior to all 85 
other phthaloeyu nines -as far as vattim.- 
properties are concerned. Contrary to the 
unsubstituted copper and nickel complexes 
the unsubstituted cobalt phthalocyaniue 
preferably in the presence of auxiliary 90 
agents, for instance, pyridine, or (di-)- 
hydroxyethyltkioether, is capable of use 
as a vat dye and, on dyeing- from the vat 
yields essentially clearer shades than the 
iron complex. The property of ratting 95 
and yielding- olear valuable dyeing* on 
textiles from the vat L not restricted lo 
the unsubstituted cobalt phthalocyanines 
According- to the present invention, the 
above properties to a larger extent are met 100 
with in. those substitution products of co- 
bait phthaloeyanine the hvdrophili c pro- 
perty of which bas been increased by sub- 
stitution. For accomplishing this effect, 
subshtuents of different kinds may be 105 
used, tor instance, sulphonic acid groups 
sulphonamide groups (the nitrogen of 
tvhick may be inono-or disubstituted by 
alkyl-, aryl- or aralkyl radicals;, sul- 
pJunic acid groups, carboxylic acid 110 
groups, carboxylic amide groups, c yan 0 
groups, hydroxy groups, alkoxy groups 
mercapto groups, alkylmercapto groups, 
mtro groups, amino groups, alkviamino 
groups or acylamino groups. The produc- 115 
tion of some of tbese substituted cobalt 
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phthalocyanine dyestuffs is described and 
claimed in co-pending Application No 
13341/52 (Serial No. 704,310). All 
these substitution products bave gener- 

) ally better vatting properties tban 
tbe unsubstituted cobalt phthalo- 
cyanine itself. This is true with the 
reservation that the number of hydro- 
philic groups must not be so high as to 

10 render the products easily soluble in 
water as otherwise tlie affinity for the 
fibre of the vatted product will be 
impaired. 

The present invention also coinpriaes 
15 the application of cobalt phthalocyanines 
with increased bydrophilic properties in 
admixture with, the unsubstituted cobalt 
pthalocyanine or with cobalt phthala- 
cyanines containing other substituents. It 
20 has been found that even small amounts of 
hydrophilic cobalt phthalocyanines will 
do to convert larger amounts of non- 
hydrophilic cobalt phthalocyanines with 
poor vatting properties into a state in 
25 which they exhibit excellent vatting pro- 
perties. 

Among the various combinations of 
cobalt phthalocyanines with hydrophilic 
groups and such without hydrophilic 

30 groups aa described in the foregoing para- 
graph, mixtures of the unsubstituted co- 
balt phthalocyanine with low sulphonated 
cobalt phthalocyanines are of the greatest 
importance. The preparation of such co- 

35 bait phthalocyanine sulphonic acids is des- 
cribed in co-pending Application No. 
13341/52 (Serial No. J 04,310). The best 
results are obtained from combinations of 
sulphonated cobalt phthalocyanine and 

40 unsulphonated cobalt phthalocyanine in 
which the cobalt phthalocyanine sulpho- 
nic acids are present in an amount of 15 — 
40% by weight (calculated as monosul- 
phonic acid). 

45 In these mixtures, sulphonic acid 
groups can be replaced with a similar 
effect by allrylamino groups. 

Cobalt phthalocyanine and the various 
hydrophilic substitution products men- 

50 tioned above as well as the combinations 
described in the foregoing will dye cellu- 
lose fibres according to the methods 
usually applied to vat dyestuffs. In 
general, the best affinity is reached when 

55 dyeing from the hot vat. Many cobalt 
phthalocyanines are capable of being 
vatted even in a weakly alkaline medium, 
for instance, in the presence of ammonia 
and, therefore, may also be used for dye- 

60 ing animal fibres from the vat. 

The following examples illustrate the 
invention without being restricted thereto, 
the parts and percentages being by weight. 
The cobalt phthalocyanine dyestuffs 

65 i ef erred to in these examples may be 



obtained according to Examples 1 — 5, 7, 
3 0 — 13, 15 — 18 and 22 of the accompany- 
ing provisional specification. 

Example A. 

Describes the vat dyeing with cobalt 70 
phthalocyanine vat dyestuifs on cotton ; — 

100 parts of a paste of a cobalt phthalo- 
cyanine dye stuff (corresponding to 1 part 
of the 100% dyestuff) are added to 650 
parts of water and 9.5 parts of concen- 75 
trated caustic soda solution (38° Be) of 50° 
C. 44 parts of sodium hydrosulphite solu- 
tion (1 : 10 dissolved in water) are caused 
to react with the above mixture for 15 
minutes at 50° C. 208 parts of Glauber's 8U 
salt solution (1 : 10 dissolved in water) are 
then added and 50 parts of cotton, are 
dyed in the usual manner at 50° O. for one 
hour. After lifting the cotton is squeezed 
off and hung in the air for 10 minutes; it 85 
is rinsed in cold water, the dyeing is 
treated with dilute sulphuric acid (3.7 
parts per 1000 parts of water; and it is 
rinsed once more with water. The dyeing 
is then washed at the boil with Mar- 90 
seilles soap (2 parts per 1000 parts of 
water), rinsed and dried. Full, blue to 
green, olive-green or grey shades are 
obtained. 

iliXAMPJUE B. 96 

4.1 parts of caustic soda solution of 38° 
Be, 20 parts of a paste of a cobalt phthalo- 
cyanine 1 : 100 (corresponding to 0.2 part; 
and 8.8 parts of a sodium hydrosulphite 
solution (1 part dissolved per 10 parts 100 
of water) are added to 170 parts of water 
of 60° C. After 15 minutes 10 parts of 
cotton are dyed therein in the usual 
manner and after hanging in the air it is 
after treated as described in Example A. 105 
This process can be modified by increasing 
the quantity of caustic soda solution to 
6.15 parts and by adding 42 parts of 
Glauber's salt solution (1 part per 10 
parts of water). ~ no 

Example C. 

Describes the process of a vat dying- on 
wool. 

0.2 part of a cobalt phthalocyanine 
capable of being easily vatted (for 116 
instance the dyestuff obtained according 
to Example 22 of the accompanying pro- 
visional specification is vatted by means of 
l.S parts of concentrated ammonia (25%) 
and 0.75 part of sodium hydrosulphito in 120 
120 parts of water at about 75* C. The 
vat is then filled up to 500 parts by adding 
water. 10 parts of wool are dyed in this 
liquor m the usual manner at 51 — 52 a C. 
for 1 hour. After lifting and wringing 105 
out the wool is hung in the air for 20 
minutes, rinsed with water and treated 
with dilute acetic acid (5.25 parts of 
glacial acetic acid per 1000 parts of 
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water;, rinsed and dried. Dyeings of good 
fasteness properties are obtained. 

Having now particularly described and 
ascertained the nature of the said inven- 

5 tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. A process for the manufacture and 
production of vat dyeings which consists 

10 in treating the material to be dyed in an 
alkaline vat with a vat dyestufl: compris- 
ing- cobalt phthalocyanine or its sulphonic 
acid, sulpuonamide. sulphinic acid, car- 
boxylic acid, carboxylic amide, cyano, 

16 hydroxy, alkoxy, inercapto, alkylmer- 
capto, nitro, amino, alJiylamino and 
acylumino substitution products, water 
and a water-soluble reducing agent. e 
2. A process, as claimed in claim 1 in 
20 which the vat dyestufr comprises a mix- 
ture of a hydrophilic substituted cobalt 
phthalocyanine and cobalt phthalocyanine 
or a non-hydrophilic substituted cobalt 
phthalocyanine. 



3. A process for the manufacture and 20 
production of vat dyeings which consists 

in treating the material to be dyed in an 
alkaline vat with a vat dyestuff compris- 
ing a mixture of cobalt phthalocyanine 
sulphonic acids with substituted or un- 30 
substituted cobalt phthalocyanines con- 
taining about from 15 to 40 per cent by 
weight of cobalt phthalocyanine sulpho- 
uic acids calculated as monosulphonic 
acid, water and a water-soluble reducing 35 
agent. 

4. The process for the manufacture and 
production of vat dyeings substantially as 
described in the Examples A — C. 

5. Materials dyed in the vat when 40 
obtained according* to the process as 
claimed in claims 1 — 4. 

Dated this 20th day of October, 1949. 
CARPM AELS & HANSFORD, 
Agents for Applicants, 
24, Southampton Buildings, 
Chancery Lane, London, W.C.2. 
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